Introduction
Ramadan fasting is one of the five fundamental Islamic rules. Muslims fast for both eating and drinking and sexual contact from sunrise to sunset for complete one lunar month. Over one billion Muslims fast worldwide during the month of Ramadan. Fasting during Ramadan is a radical change in lifestyle for the period of a lunar month. [1] [2] [3] [4] The time of observance differs each year because it follows the lunar calendar, where the time periods corresponding to the month of Ramadan is different in every year according to the solar calendar, since the lunar calendar is 11-12 days shorter than the solar year. 5 The fasting period from sunrise to sunset varies with the geographical site and seasons. In the summer months and northern latitudes, the fast can last up to 18 hours or more. At sunset, people usually eat a large meal, and have a rest or pray which in turn requires some efforts. Just before sunrise, people awake from sleep and have another rich meal. Then, some of them may pray and go to sleep again with a full stomach and some continue awake to practice their daily living programs. Fasting has some positive and probably negative effects on certain people; and especially sick people. The obligation that the daily calorie intake be taken in 1 or 2 meals instead of 3 to 5 has an adverse effect on certain people. An early morning walking to the mosque seems to be unwise for heart disease patients. 6 Committed busy Patients were included in this study if they were middle aged and elderly patients having clinical and radiological features of stroke, another group of in-patients was selected as a control group. Chi square test and logistic regression analyses were used to show the association between stroke and fasting. Results: A sample of 60 patients and 60 control cases were included in this study. Fasting was significant risk factor for stroke in our studied sample, 66.7% of the cases were fasting compared with 40% of the control group (P = 0.03). Hyperlipidemia and history of ischemic heart disease found also to be associated with stroke (P = 0.017 and 0.011, respectively). Logistic regression analysis showed that only fasting and hypercholesterolemia were independent risks factors in causing stroke in our studied sample.
Conclusion:
In Erbil, where the summer is too hot and the daytime (fasting hours) is long, fasting during Ramadan was found to be an independent risk factor for stroke, and specifically ischemic stroke. Keywords: Ramadan; Fasting; Stroke; Summer season. doctors in Erbil or whole Iraq may have additional obligations including the crowded afternoon clinic which may increase thirst feeling and hunger. The other probable negative effects are that while hungry patients cannot take any drug, such as antihypertensive or antiplatelet drugs, intravenous fluids and the regulation of diabetes mellitus is also negatively affected by an unfamiliar diet type. 5 Moreover, during hot weather and in warm climates a higher possibility of haemo-concentration should also be considered. Although sick people are exempted from Ramadan fasting, most do not conform to this recommendation because of cultural factors. 2 This study aimed to show the effect of Ramadan fasting on the rate of stroke in our population at Erbil city in the north of Iraq. We have chosen this year because Ramadan fasting occurred during the extremely hot weather (Mid Summer or August 2011) in which temperature in the shadow approached 50 o C and even more at 1:00-4:00 PM. In addition, people should go to work in spite of that, and although people use modern technology for cooling, sometimes that is not enough to comply with the very hot and humid environment. To our knowledge, no previous study of this kind had been carried out in Iraq before, and studies tackling this subject are few, performed mostly in the nearby countries like Egypt, Qatar, Turkey and Iran. radiological features of stroke obtained from the CT scan and MRI examinations. The machine was Siemens Single Slices Somatom Emotion with 4-8 mm slice thickness (Siemens Erlangen, Germany) and The MRI scanner was Siemens 1.5 tesla (Siemens, Erlangen, Germany). Control group was collected from the medical words, Rizgary hospital, at the same period, provided that they have no history of stroke or transient ischemic attack (TIA). A questionnaire was designed by the researchers to collect information about age, sex, known stroke risk factors including Hypertension, Diabetes Mellitus, smoking and Hyperlipidaemia which involves abnormally elevated levels of any or all lipids and/or lipoproteins in the blood and Hypercholesterolemia which means the presence of high levels of cholesterol in the blood. Information were also collected regarding the history of cardiac diseases ( AF, IHD, HF, pulmonary hypertension and others), previous stroke or TIA, drug history, and whether the patient is fasting or not. Data were analyzed using the statistical package for the social sciences (version 19). Chi square test of association was done to compare between proportions among cases and controls. Factors found to be associated with stoke (by Chi square test) were entered into a logistic regression model. A P value of ≤0.05 was considered statistically significant.
Methods
A case-control study with a total sample of 120 respondents (60 patients and 60 controls) was carried out in Rizgary Teaching Hospital, Erbil-Kurdistan, Iraq. Data collection was done during Ramadan month of the year 2011 between 1 st of August to 30 th of August. Inclusion criteria for cases were any patient attending the emergency room of Rizgary Teaching Hospital during the mentioned period, complaining from clinical features of either acute weakness, sensory deficits, or features of brainstem deficits and A sample of 60 patients and 60 controls were studied with the female to male ratio of 1.3:1, 1.1:1 and mean ± SD ages of 62.24 ±12.7 ,and 60.25 ±12.667, respectively. Table 1 shows significant differences in the age distribution of cases and controls as the cases were relatively older than the controls. Around half (46.7%) of cases were 70 years old or older (P = 0.037). Table 2 shows that 66.7% of the cases were fasting compared with 40% of the control group (P = 0.003). The same table shows that 71.7% of cases
Results
were hypertensive compared with 50% of the controls (P = 0.003). Hyperlipidemia including Hypercholesterolemia and history of ischemic heart disease also found to be associated with stroke (P = 0.031, and 0.019 respectively). 4 Logistic regression analysis (Table 3) showed that only fasting and hypercholesterolemia are significantly associated with stroke (OR = 3.8 and 11.2 respectively). The pathological cause of stroke in 93% of our studied sample was ischemia (embolic, thrombotic and lacunar), only 7% was hemorrhagic stroke and 77.4% of the ischemic types was anterior circulation stroke while the posterior circulation stroke represents the remaining 22.6% of patients as shown in Table 4 . 
No. Percent
Type of stroke (n = 57) Iscemic 53 93
Hemorrhagic 4 7
Type of ischemic stroke (n = 53)
Anterior circulation 41 77.4
Posterior circulation 12 22.6
God had mentioned in the Holy Quran that people should not fast if they are sick or traveling and instead, they can pay to feed poor people or postpone fasting to any other day in the year (The Holly Quran, Al-Bakara, Aya 182-185). A study with larger sample size would lead to a better data analyses and findings. In this study, we had observed that fasting at summer time in Erbil governorate significantly affecting the rate of cerebrovascular accidents especially in high risk patients (hypertensive, hyperlipidemic and mostly hypercholestrolemic, smoker, and those with history of previous Ischemic heart disease, strokes and transient ischemic attacks) according to chi square test while using logistics regression analysis test had proved that fasting and hypercholesterolemia were the only independent risk factors observed in causing cerebrovascular events during fasting at Ramadan. That was on the contrary to the findings of Bene 1 and his colleagues in which he did not find any difference in stroke incidence after reviewing hospital records over 13 years at Qatar which may have nearly the same hot and humid environment like our country. But we would stress that Qatar is more developed country especially in the health system and cooling technology than our country and the method and design of the study were different than that of our study. Akhan et al. 4 (2000) also reported no increase in the incidence of hospitalization of stroke cases during Ramadan mostly because he performed his study in Isparta where the environmental factors are quite different than that of our region. Nearly the same results mentioned by Ahmad Chistaz and his colleagues 7 in Iran, in which he studied the rate of stroke between fasting and nonfasting population and no significance difference was observed over two years, possibly because Iran is a different country than Iraq regarding its weather. Ince et al. 8 (1997) and Kutluhan et al. 9 (1996) did not find a significant Increase in stroke incidence in their studies, but these studies were done in Turkey which is a more colder country than Iraq, and they are old studies if we consider the effect of global warming that increased in the last few years. Selcuk and his colleagues 2 found that stroke incidence would increase in diabetic patients during Ramadan significantly although the overall incidence for all other variables was not significantly different if compared to different months in the year. According to Jeffrey and his colleagues 15 dehydration and hyper viscosity had been included with the risk factors of strokes, We also believe that hemoconcentration had increased the incidence of stroke in collaboration with other factors and that we should have special tool to measure it in those patients suffering thirst and dehydration for about 16 hours in such hot climate while they were fasting. A relatively new study, presented at Chicago at the 2008 American Academy of Neurology 60 th (AAN) Anniversary Annual Meeting, shows that prolonged fasting may cause heart problems especially a certain type of heart attack during Ramadan fasting at Iran. More specifically, the new study presented at the AAN Meeting focused on a very specific type of stroke (cerebral venous sinus thrombosis) that usually developed by women and young adults and children mostly due to dehydration, and contraceptive pills use that was regularly used by some fasting women to delay their menstrual cycle and having it just after finishing fasting of the whole month, since menstruating woman should not fast or pray during the month according to the Islamic regulations and this would lead to more hypercoagulable state due to both fasting and contraceptive pills. 10 Ischemia was the commonest pathological cause (93%) of stroke observed in our studied sample, and although it was expected to be the most common cause of stroke worldwide, but the percentage was higher than the documented figures in textbooks and literature (about 80% ischemic, 20% Discussion different types of intracranial hemorrhage) 11 may be because of relative added risk of hemoconcentration and metabolic derangements expected to happen during fasting especially in high risk patients like Diabetics and elderly hypertensive patients and those already had bad past medical history like previous stroke, TIAs and Ischemic heart disease. But the reverse also may be true in that the incidence of hemorrhagic stroke may decrease during Ramadan time as proved by Salcuk and his colleagues 2 which can be explained physiologically due to inhibition of catechol amines during hunger period leading to decrease venous return and subsequently reduction in sympathetic tone leading to reduction in blood pressure which is the main cause of hemorrhagic stroke.
